Abstract: Psidium guajava L. is widely used like food and in folk medicine all around the world. Many studies have demonstrated that guava leaves have anti-hyperglycaemic and antihyperlipidemic activities, among others. The biological activity of guava leaves belongs mainly to phenolic compounds. Andalusia is one of the regions in Europe where guava is grown, thus, the aim of this work was to study the phenolic compounds present in Andalusian guava leaves at different oxidation state (low, medium and high). The phenolic compounds in guava leaves were determined by HPLC-DAD-ESI-qTOF-MS. We identified seventy-two phenolic compounds and, to our knowledge, twelve of them were determined for the first time in guava leaves in negative ionization mode. Moreover, positive ionization mode allowed the identification of the cyanidinglucoside. To our knowledge this compound has been identified for the first time in guava leaves. The results obtained by chromatographic analysis reported that guava leaves with low degree of oxidation have a higher content gallic and ellagic derivatives and flavonols compared to the other two guava leaf samples. Contrary, high oxidation state guava leaves reported the highest content of cyanidin-glucoside that was 2.6 and 15 times higher than guava leaves with medium and low oxidation state, respectively. The qTOF platform permitted the determination of several phenolic compounds and provided new information about guava leaf phenolic composition that could be useful for nutraceutical production.
Introduction
Psidium guajava L., from the Myrtaceae family, is common throughout tropical and subtropical areas 1 and Andalusia is one of the regions in Europe where guava is grown. Guava tree shows different phenological stages throughout its vegetative period in response to environmental conditions 2 . Moreover, is widely used like food and in folk medicine all around the world. Many studies have demonstrated that guava leaves have anti-hyperglycaemic and antihyperlipidemic activities 3 , among others. The biological activity of guava leaves belongs mainly to phenolic compounds 4 .
Different analytical techniques are commonly used to characterize the bioactive present in plant extracts. LC/MS technique has opened up new approaches for the qualitative and the quantitative analysis of target compounds. LC/TOF/MS can provide tentative identification of unknown peaks, due to accurate-mass measurement 5 .
Thus, the aim of this work was to study the phenolic compounds present in Andalusian guava leaves at different oxidation state (low, medium and high) by HPLC-DAD-ESI-qTOF-MS. .
Results and Discussion
Negative and positive mode LC-ESI/MS conditions were optimized for the analysis of all the phenolics. To identify compounds for which no commercial standards were available, data generated by TOF analysis were checked. HPLC and mass spectral data obtained are summarized in Table 1 . A total of sixty-nine phenolic compounds were characterized in negative mode, twelve of them were determined for the first time in guava leaves. In positive mode, only cyanidin-3-O-glucoside was detected.
Quantification of the extracts by HPLC-DAD-ESI-qTOF-MS revealed that the three samples showed significant differences (p < 0.05). Low oxidation state provided the highest content of total phenolic compounds (103 ± 2 mg/g leaf d.w.), followed by medium and high oxidation state (92.0 ± 0.4 and 87.91 ± 0.04 mg/g leaf d.w., respectively).
In terms of concentration of the different families present in leaves, the extracts reported the same trend as TPC, lowest content of different classes of phenolics compound were found in high oxidation state, whereas the highest content was found at low oxidation state ( Figure 1 ). The major class of phenolic compounds in guava leaves samples was flavonols, ranged between 48.1 and 50.6 mg/g http://sciforum.net/conference/mol2net-1 These changes in composition could be due to the different synthesis of secondary metabolites as response to oxidative state 6 . It may happen due to a reaction between them and anthocyanins that cause the dramatic red coloration of thee leaves, decreasing in this way its concentration 7 . Positive mode
